. ETS-4 crystallizes as prismatic 20 m particles and as 80 m single crystals mixed with GTS-1 ( Figure S1 ) [1] [2] [3] . STS was prepared in its typical morphology of small 15k hexagon-like crystals ( Figure S1 
The natural CPT appeared as shapeless mass and prismatic single crystals with maximum length of 15 k (FigureS1). 
Figure S1. SEM images of Zn-exchanged ETS-4 (a, b), STS (c) and CPT (d).
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Thermogravimetry (TG) analysis. The TG curves were collected with a Shimadzu TG-50 (Zn-ETS-4 and Zn-STS; heated in air at the rate of 5 °C min -1 ) and Stanton
Redcroft (Zn-CPT heated in argon at the rate of 5 °C min -1 ) analyzers ( Figure S2 ). Figure S2 . TG curves of Zn-exchanged molecular sieves.
Powder X-ray diffraction. The powder XRD analyses were performed on a Bruker D8 Discover (Zn-ETS-4 and Zn-STS) and Bruker D8 Advance (Zn-CPT) diffractometers.
For the structural analysisof Zn-STS the pattern was collected in θ/2θ scan regime, using CuKα radiation, λ=1.54060 Å, step 0.02°, time per step 20 s, 2θ range 9-100°.
The data for the Zn-CPT were collected in θ/2θ scan regime, using CuKα radiation, step 0.02°, time per step 10 s, 2θ range 8-100°. The Rietveld refinement wascarried out by TOPAS-3 software package 5 applying the fundamental parameters approach (FPA) 6 . In the profile-fitting process of the FPA 6 , the intensity profile is derived from the X-ray emission profile, instrument parameters and specimen dependent parameters. The set of diffractometer-dependent variables were used with a full axial divergence model. The refined specimen-dependent parameters were the zero error and the background (Chebyshev polynomial fitting).
The starting model for the Rietveld refinement was the Na-exchanged form of titanium umbite 7 . and previous single crystal data of the mineral clinoptilolite 8 . Once profile fitting was completed the framework atomic coordinates were refined. Next, the cations and water positions were refined until least squares refinement converged. The cation sites and water molecules occupancies were freely refined while isotropic thermal factors were held constant. The elements were assigned to the extra-framework sites on the basis of electron density, distances to framework atoms, distances to other channel occupants, charge balance, and exchange ratios as determined by ICP-OES Single crystal X-ray diffraction. The single crystal X-ray diffraction analysis was performed on Zn-ETS-4. Crystal was mounted on a glass fiber and the diffraction data were collected at room temperature by ω-scan technique, on an Agilent Diffraction SuperNovaDual four-circle diffractometer equipped with Atlas CCD detector using mirror-monochromatized MoKα radiation from micro-focus source (λ = 0.7107 Å). The determination of cell parameters, data integration, scaling and absorption correction were carried out using the CrysAlis Pro program package 10 . The structures were solved by direct methods (SHELXS-97) 11 and refined by full-matrix least-square procedures on F2 (SHELXL-97) 11 .
Details from the single crystal refinement are shown in Tables S8-S10. 
